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Approximately 200 species of the family Throscidae have been described, the majority 
of which belong to the genus Trixagus Kugelann and Aulonotliroscus Horn, however, 
little information has been published on its immature stages and biology. The American spe¬ 
cies, possibly Aulonothroscus constrictor Say, is the only representative of the family known 
in the larval stage. This species is figured by Boving and Craighead (1930: p. 249, pi. 81, 
figs. A-D). Moreover an unidentified species of Trixagus has been briefly described by Gil- 
jarov (1964). 

The present paper is devoted to the morphology and bionomics of immature 
stages of Trixagus dermestoides (L.). During the past 10 years large numbers 
of larvae and pupae of this species have been examined. The descriptions are 
based on the material collected mostly in Poland, furthermore in Bulgaria 
and USSR. Some specimens were reared by the author in the laboratory until 
the imaginal stage. Biological and ecological observations were obtained either 
in the laboratory or in the field. All material on which the present paper is 
based, belongs to and is kept at the Institute of Zoology of the Polish Academy 
of Sciences in Warszawa. 

Description of the mature larva 


General: The larva (Fig. 1 and 2) is well characterized by its whitish, 
soft-skinned body, scarse hairs, structure of head and prothorax, short legs, 
and the shape of the ninth abdominal segment. Body elongate, spindle-shaped, 
slightly flattened, tapering feebly anteriorly and posteriorly, constricted between 
segments that are broader than long., Dimensions: Body length of fully grown, 

Tittp://rcin.org.pl 


n 


r 


IISmSF Z9GLG6II I 











376 


B. Burakowski 


2 


distended larvae varying from 4.5 to 6.3 mm, greatest breadth about 1.3 mm. 
Shortly before the pupation the larva is robustest and contracts its body, thus 
becoming up to 0.5-1.5 mm shorter. Head-width approximately 0.30-0.35 mm; 
coefficient of cephalic capsule breadth in relation to length of body varying 
from 16 to 20. Colouring: body milky-whitish, feebly sclerotized except parts 
of head, presternal plate, longitudinal scleromes on ventral part of prothorax, 
cerci, spiracles, ungula and setae, which are yellowish and moderately sclerotized; 
mandibles and processes on inner arm of sclerome of ventral part of prothorax, 
pale brownish and firmly sclerotized. 

Head (Figs. 5, 6) flattened, moderately transverse, widest in the posterior 
part, considerably narrower than prothorax. Frontoclypeal region large, fused 
with epicranial plates, their lateral margin bearing 7 setae, anterior part trian¬ 
gular, strongly produced anteriorly. Labrum semicircular in outline, fused with 
clypeus and frons, forming an immovable unit. Epicranial plates covering chiefly 
posteroventral parts of head capsule; dorsal surface with three short setae on 
posterolateral part; ventral surface strongly sclerotized and pigmented, bearing 
two pairs of lateroepicranial setae. Eye-spot lacking. 

Antennae (Fig. 8) three-segmented; basal articulating membrane very 
characteristic, large, cupola-shaped, with six long setae near their base, four 
situated dorsally and two ventrally; basal joint ring-shaped; prebasal joint 
membraneous, with three setae; apical joint conical, three time as long as thick, 
its apex provided with one long and three small setae; accessory process well 
developed, in shape of an incurved finger. 

Mandibles (Fig. 7) well sclerotized and pigmented, flattened, semicircular 
in outline, fused with cephalic capsule, immovable, with two short setae at 
base situated ventrolaterally. 

Maxillae (Fig. 6) slender, well developed. Stipes subtriangular, anteriorly 
with two prominent setae. Maxillary mala (Fig. 9) triangular, differentiated 
into an inner and an outer lobe, which bear two short setae on ventral side. 
Maxillary palpi three-segmented; the basal joint one-half as long as wide, with 
one seta; the second joint wider than long, with two setae; the terminal one 
subcylindrical, two times as long as thick, with two small pores and terminating 
in membraneous process, bearing five minute sensory papillae, one long setaceous 
hair and five short setae on apex. 

Labium (Figs. 6, 10) consisting of postmentum and prementnm. Post- 
mentum elongate with arcuate sides, bearing three setae laterally. Prementum 
sub quadrangular, with one seta at each angle. Labial palpi two-jointed, basal 
joint cylindrical, as long as prementum, with one long seta and four minute 
papillae on apex; terminal joint small, without setae. Ligula reduced to a small, 
membraneous protuberance bearing one pair of minute papillae. 

Prothorax (Figs. 1, 2,13) approximately trapezoidal in outline, with arcuate 
sides; each half of pronotum with about 20 setae arranged in two irregular, 
transverse rows. Prosternal area (Fig. 13) trapezoidal, wider anteriorly, with 
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sclerotized lateral and basal margins, and one large seta near anterior angle. 
Very characteristic on ventral surface of prothorax is a pair of separate, rod- 
shaped, longitudinal scleromes of a form suggesting an inverted letter V. Each 
inner arm of sclerome provided with stout, sclerotized and pigmented process. 
Eusternum membraneous, with four pairs of setae. Episternuin, epimeron, 
sternellum and posternella indefinite, membraneous and glabrous. 

Mesothorax about twice as wide as long; posterior part of tergite with four 
pairs of conspicuous setae in transverse row, lateral part with two large and three 



Figs. 1-4. Trixagus dermestoides (L.), larva: 1 — lateral view; 2 — dorsal view; 3 — young 
larva, dorsal view; 4 — older larva feeding on ectotrophic mycorrhizae of roots of birch. 
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small setae. Laterotergite with two prominent setae and four small setae. 

EP1S Metatho^ r ^ou?one-third as long as wide; with six setae on each side 

°' ^ *** 
longer fhan other. Coxa sessile, approximately oral with lour setae on_ .^er 
surface Trochanter ring-shaped, outer face short, with one long seta on med a 
Femur spbeylihdrieai, longer than trochanter, with tour setae s,tuated 




Figs. 5, 6. Trixagus dermestoides (L.), larva, head: 5 dorsal view, 
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medially and one slender seta on dorsal surface. Tibio-tarsus subcylindrical, 
narrower than femur, provided with four setae around distal margin. Ungula 
about one-half length of tibio-tarsus, curved, base expanded mediad, bearing 
two fine setae. 

Spiracles (Fig. 11) of annular-biforous type situated in the latero-anterior 
part of tergites, lightly sclerotized, broadest anteriorly, in number of nine 
pairs, first on mesothorax, slightly larger than abdominal spiracles. 



Figs. 7-12. Trixagus dermestoides (L.), larva: 7 — left mandible, ventral view; 8 — right 
antenna, dorsal view; 9 — left maxilla, ventral view; 10 — first prcmentum, ventral view; 
11 — spiraculum; 12 — left leg of metathorax, ventral view. 
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First to eight abdominal segments (Figs. 1, 2) similar in shape, thud to 
sixth segments widest, all segments wider than thick. Anterior part of each 
tergum (Fig. 14) with two long and four fine setae. On posterior part of each 
tergnm there is a transverse row of about 12 setae: 4 most conspicuous, 6 small 
and 2 or 4 fine ones. Abdominal sterna (Fig. 15) feebly sclerotized; on the anterior 
part of each sternum there are 10 tiny, barely visible setae, arranged in irregular 
transverse row; posterior part of each sternum with four pairs of conspicuous 
setae and two pairs of fine setae. Hypopleural region of each segment swollen, 
bearing three or four fine setae. 



Figs. 13-15. Trixagus dermestoides (L.), larva: 13 — head, thorax and first abdominal segment, 
ventral view; 14 — VIII-X abdominal segment, dorsal view; 15 — VIII-X abdominal 

segment, ventral view. 

Ninth abdominal segment (Figs. 14,15) coniform, with short, small, separate 
cerci at apex, projecting dorsocaudad; dorsum provided with five pairs of long 
and one pair of tiny setae; on lateral margin of segment there are 7 fine setae; 
sternum with two pairs long setae and one pair of fine setae. 

The prepupa is much shorter and thicker, but of same colour as preced¬ 
ing stage. 


http://rcin.org.pl 





Trixagus dermestoides (L.) 


381 


The early instar larvae 


First-instar larva (Fig. 3). Body length of distended larvae varying from 
1.2 to 1.8 mm, head width from 0.12 to 0.15 mm. Its general form differs from 
that of later instars in that the body is less elongate, slightly sclerotized and 
pigmented, more flattened, the abdomen is less tapering posteriorly, in relation 
to body size the setae seem to be longer than in the subsequent larval stages. 
Coefficient of cephalic capsule growth in relation to length of body is 8-10 (in 
matura larva twice as large). 

Second-instar larva similar to mature larva in shape. Body length varying 
from 2.0 to 2.7 mm, head-width from 0.20 to 0.27 mm. Chaetotaxy much less 
cospicuous than in the first stage. 


Description of the pupa (Figs. 16-23) 

The pupa has not as yet been described. Generally similar to the pupa 
of species of the family Eucnemidae. The sexes can be separated by the form 
of the IXth abdominal sterna and that of the gonothecae. Body (Fig. 16, 17) 
longitudinally oval, with abdomen tapering posteriorly; body epidermis only 
very feebly sclerotized. 

Body length in both sexes greater than in imagines, varying from 4.0 
to 4.5 mm (length of imago 2.5-3.2 mm); maximum breadth 1.3-1.7 mm. Body 
of a freshly emerged pupa milky white and provided with transparent both 
longer and shorter setae. With further development the body becomes yellowish, 
the apices of mandibles and the ocellar area brownish. 

Head (Fig. 18, 19) spherical, with cephalic, lateral prominences feedly deve¬ 
loped. Eyes area reniform, visible well through a transparent epidermis. Number 
and arrangement of particular setae of both sides of head are constant: there 
are 3 temporal, 2 preocular, 1 preantennal, 1 postoccipital and 3 preclypeal 
setae on each side of head. Antennae claviform, fitting prothorax sides and reach¬ 
ing up to the anterior pair of legs, terminal segments scattered with small 
spines. Labrum liguliform, each half with 3 fine setae at anterior edge. Outer 
mandibular face with two setae about the middle. Maxillary palpi cylindrical 
and rounded apically, with one seta situated anterolaterally. Labial palpi with 
one seta at base on its lower surface. 

Pronotum almost trapezoid in shape, with obtuse posterior angles projecting 
posteriorly along the outer margin of elytra, its length 1.7 times as broad as long, 
equalling combined length of meso- and metanotum; each half with 5 setae 
along anterior edge, 5 setae on disc, about 14 setae along lateral margin, and 
3-5 setae at posterior angle. 

Mesonotum almost trapezoidal, about one third as long as pronotum, 
with slightly concave lateral sides, carrying in the middle part 10 minute setae 
around scute! lum. 
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Figs. 16-19. Trixagus dermestoides (L.), pupa: 16 — dorsal view; 17 — ventral view; 18 — 


head, anterio 


19 — head, posterior aspect. 


r aspect.; 19 — head, p 
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Metanotum almost rectangular in shape, a little longer than mesonotum, 
bearing 5 setae on each half. 

Elytra and wings in a live specimens fitting obliquely at both sides of body 
and passing to the underside. Pupae preserved in alcohol have elytra and wings 
more or less spread aside. Apex of elytra reaching the fifth abdominal sternum. 
Setae on anterior part of elytron 4 in number, and arranged in longitudinal row. 
Wings partly visible, their apex reaching the fourth abdominal sternum. 




Figs. 20-23. Trixagus dermestoides (L.), pupa: 20 — male, VI-X segment, lateral view; 
21 — female, VII-X segment, ventral view; 22 — male, VII-X segment, dorsal view; 
23 — male, VII-X segment, ventral view. 

http://rcin.org.pl 












384 


B. Burakowski 


10 


Abdomen convex dorsally, composed of 9 segments; width of first four 
abdominal segments almost equal to that of mesonotum; subsequent abdoninal 
segments gradually tapering toward apex. Each half of abdominal terga eicept 
the last one, with normal number 5-6 (usually 6) setae near posterior mirgin, 
and 2-3 setae at lateral edge. Last abdominal tergum provided posteriorly with 
two short cerci, and with 20-24 setae, which are arranged as in Figs. 20-22. 
Cerci corniform, projecting caudally and acuminate, curving slightly upvard. 
Caudal notch arched, broad and shallow. 

Pleura of abdominal segments strongly protuberant, bearing 2-3 fine 
setae at posterior part (Figs. 20-23). 

Spiracles in number of 9 pairs, situated on antero-lateral surface of neso- 
thorax and each of Ist-VIIIth abdominal segment (Fig. 20). Shape bioadly 
oval. First pair of spiracles invisible, covered by elytra. 

Prosternum (Fig. 17) broad, lobed in front, extremely long in front >f the 
coxae, with a prominent process produced posteriorly between the coxae, and 
its apex inserted into an excavation of the mesosternum. Mesosternun and 
metasternum partly visible between legs and wings. 

Legs clinging to the underside of body. Anterior and middle legs perfectly 
visible, with three short, fine setae on apical part of each femora. Posterior 
legs partly covered by wings, distal parts of each tarsi reaching beyond the pos¬ 
terior edge of the third abdominal sternum. 

Underside of body (Fig. 17) with only seven abdominal sterna visible. 
Abdominal sterna I-VII similar in both sexes; sterna I-III fused in one unit, 
without setae; sterna IV-YI semirectangular, carrying 2 or 4 setae near posterior 
edge; sternum YII longest, semicircular, covering partly anterior part of VUIth 
sternum, bearing 2 median and 3 lateral setae, on each side. Sternum VIII in male 
specimens with shallow excised posterior margin, female individuals with semicir¬ 
cular one; setae 5 in number on each half of sternum, concentrated near posterola¬ 
teral edge. Sternum IX of male (Fig. 23) large, of semicircular shape, bearing 
4 setae situated near posterior margin on each half of sternum. In female indivi¬ 
duals IXth sternum partly visible, partly covered by gonopods, without setae. 

Gonotheca in both sexes well developed, symmetrical, situated posteriorly 
to the ninth abdominal sternum, and covering the genital organ the position 
of which corresponds to that of imago when in rest. In male specimens the 
gonopods (Fig. 22, 23) tri-lobed, only very small apex of median lobe and those 
of lateral lobes are visible. Lateral lobes large, flattened, widest at the posterior 
part, and slightly emarginated on their posterior and lateral margins. Gonopods 
in female individuals (Fig. 21) represented by a pair of subcontinuous lobes 
directed somewhat outward, with roughly heart-shaped apices, and each lobe 
bearing two setae on median part. 

Anal cone (Figs. 20-22) situated between posterior part of IXth tergum 
and gonotheca; apex of cone Avith one pair of median setae on dorsal surface 
and two pairs of lateral setae. 
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Imago 


Trixagus dermestoides (L.) is a very distinct, characteristic and easily identi¬ 
fiable species by its emarginate eyes and a strongly carinate frons (Fig. 25). 

The adult which emerged from the pupa in the laboratory measured 2.5- 
3.2mm in length and 1.14-1.28 mm in its greatest width. Measurements of body 
are also similar to those of specimens captured in field. 

Body fairly strongly convex (Fig. 24) anteriorly broadest, fairly regular 
oblong-oval in outline; unicolorous, dorsal side red-brownish or brown, modera¬ 
tely shining; underside, legs and appendages of head paler. Yestiture of whole 
body grayish or yellowish, hairs fine, suberect and moderately dense. 

Head (Fig. 25) subspherical, sparsely punctate, inserted up to the eyes 
into the prothorax and covered below by the prosternal lobe. Front obtusely 
bicarinate; carinae distinct parallel and remote distant; between carinae there 
is a delicate elevation. Eyes dorsal-lateral, obovate, slightly convex, with 
oblique, rather broad triangular impressions, extended across from the edge 
nearest to the insertion of the antennae, to almost the middle of the eye. Anten¬ 
nae 11-segmented, with a loose, three-segmented club, inserted on the front 
between the eyes, beneath a supra-antennal ridge, received in grooves on 
the prosternum. 

Pronotum trapezoidal, with a fairly sinuate base, prominent acute posterior 
angles, and feebly arcuate sides gradually narrowed to the front; disc modera¬ 
tely convex, basal region elevated in middle and at each side slightly depressed, 
hind angles with long and distinct carinae; surface coarsely but not closely pun¬ 
ctate. Prosternum (Fig. 27) broad and slightly lobed in front, produced posteriorly 
between the coxae into a prominent narrow process which fits into the meso- 
sternal fossa. Prosternal inter-coxal process rather broad and flat, markedly 
deflexed towards the apex. Metasternum with tarsal grooves very short, only 
feebly diverging from femoral sulcus. 

Elytra (Figs. 24, 29) entire, fitting closely posterior pronotal edge not 
wider than thorax, gradually narrowing posteriorly, with rounded apex; their 
surface striate; striae sparsely and distinctly punctured, intervals almost flat, 
rather coarsely punctate, the punctures finer than those of the striae; surface 
between the punctures very minutely punctulate. 

Abdomen almost boat-shaped, with five visible sternites, the sutures 
complete; surface microrugose. 

Male: distinguished from the female by much longer antennae with a 
longer and wider club, and by much longer hairs on outer margin of elytra at 
apex (Fig. 29); furthermore by abdominal segment VIII and IX, differing in 
shape. Sternum VIII short, subtrapezoidal, with a fairly long median process 
at about a third of sternum length; anterior part with a pair of arcuate struts, 
posterior part pilose on their ventral surface, each hind angles bearing a pair 
of long setae. Tergum VIII semicircular, pilose on its posterior edge. Sternum 
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Figs. 24-33. Trixagus dermestoides (L.), imago: 24 — lateral view; 25 — head, anterior 
view; 26 — wing; 27 — head and prothorax, ventral view; 28 — tarsus and apex of tibia; 
29 — elytron; 30, 31 — processes in bursa copulatrix; 32 — ovipositor; 33 — aedeagus. 
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IX distinctly elongate, subtrapezoidal in posterior, and triangular in anterior 
part, sclerotized on lateral edge, membraneous on median surface, densely pilo¬ 
se ajt apex. Tergum IX with posterior and anterior edges rather strongly excised, 
theiir postero-lateral margin bearing numerous (10-12) long setae. Tergum X is 
linguliform in shape, pilose at apex. 

The aedeagus (Fig. 33) is of a trilobed type similar to that of Elateridae. 
Pemis slender, strong, stout at base, with gradually regularly tapering apical 
part, and with a short median process anteriorly; the base produced into two 
long lateral struts; median orifice situated ventrally near to the base. Para- 
meres a little shorter than penis, stout at base, flattened horizontally, with 
bas«es meeting dorsally; profusely pilose — with a row of minute setae on dorsal 
surface and a fringe of long setae along lateral margin. Basal piece large and w T ell 
developed, much longer than parameres, membraneous in the centre and sclero¬ 
tized anteriorly on sides, with a deep median notch anteriorly, and with a pair 
of long setae at posterior angles. 

Female : Sternum VIII subtriangular, with a median process prolongated 
in a well sclerotized slender rod of about twice of sternum length; each lateral 
margin with one long seta, and posterior one with a row of dense setae. Tergum 
VIII slightly excised anteriorly, and with pilose, rounded posterior edge. Female 
genitalia undescribed so far. Ovipositor (Fig. 32) slender, composed of slightly 
sclerotized parts. IXth tergite consisting of two elongated, membraneous scleri- 
tes, which bear ventrally two long baculi, and laterally a row of scarce pores. 
Hemisternites (sternum IX) composed of two triangular sclerites, its base ar¬ 
ticulating with long baculi about four times longer than lenght of hemisternite, 
and its surface scarcely covered with short setae and pores. Apex of heavily 
sclerotized hemisternite bearing a small stylus with sensorial bristles. Vulva 
located between hemisternites. Bursa copulatrix with a pair of annular processes 
(Figs. 30, 31) well pigmented and sclerotized, their outer face densely covered 
by small, short spines. One pair of accessory glands, hemispherical in form, with 
two lateral duct of glands, joining a common duct, which opens into the median 
portion of the vagina. 


Geographic distribution 


The genus Trixagus Kugelann, 1792 (synonym: Throscus Latreille, 
1796) comprises 71 species 1 , the majority of which (37) have been described 
from Palearctic Begion; 10 species are known from Ethiopian, 8 from Oriental, 
6 from Nearctie, 6 from Neotropical and 4 from Australian Begion. Only four 
species occur in Poland, of which T. dermestoides (Linnaeus, 1767) is the com- 

1 From Europe two species, Throscus laticollis Rybinski, 1896 and T. brevicollis Bo- 
vouloir, 1865 are known both having a rather oblique, deep and sharply defined groove 
in the metasternum for reception of middle tarsi. Both therefore belong to the genus Aulono- 
throscus Horn, 1890. 
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monest member of the genus. The distribution area of the latter species is wide, 
covering almost the whole Europe, reaching north to 64°, and extending east 
into Siberia and Caucasus. 

In Poland it was recorded as T. adstrictor (Herbst, 1792) or T. vastator 
(Kugelann, 1792) as well as under its proper name — Trixagus dermestoides 
(L.) from the following locations: 


Pobrzeze Baityku: Lullwitz, 1916 (Koszalin). Pojezierze Mazurskie: Kugelann, 
1792 („Preussen”, locus typicus of Dermestes vastator Kugelann); Kugelann, 1794, Illiger, 
1798, Siebold, 1847, Lentz, 1857 („Preussen”). Pojezierze Pomorskie: Skwarra, 1929 
(distr. Chelmno: Linie). Nizina Wielkopolsko-Kujawska: Letzner, 1871, 1889 (prov. Zie- 
lona G6ra: Glogow, Rudno), Szulczewski, 1922 (Poznan), Arnold, 1938 (prov. Zielona 
Gora: Skwierzyna, Mi^dzyrzecz). &l$sk: Weigel, 1806, Schilling, 1829, Reitter, 1870, 
Schwarz, 1873, Gerhardt, 1910, Kuhnt, 1912. Sl^sk Dolny: Letzner, 1871, 1889 (prov. 
Wroclaw: W^gliniec, Zgorzelec, Legnica, Scinawa, §roda Sl^ska, Wroclaw; prov. Opole: 
Brzeg). Wzgorza Trzebnickie: Letzner, 1871, 1889. Sl^sk G6rny: Kelch, 1846 (prov. Opole: 
Obra, Kup), Roger, 1856 (prov. Katowice: Rudno). Roztocze: Tenenbaum, 1913 (distr. 
Tomaszow Lubelski: Kunki). Nizina Sandomierska: Viertl, 1872 (vicinity of Tarnow), 
Kotula, 1873 (distr. Bocbnia: Niepolomice). Wyzyna Krakowsko-Wieluiiska: Kotula, 
1873 (Krakow and vicinity), Lomnicki, 1886 (Krakow), Lgocki, 1908 (distr. Czestochowa: 
Ostatni Grosz, Potok Zloty). Wyzyna Malopolska: Lgocki, 1908 (distr. Radomsko: Klom- 
nice, Zdrowa, Nieznanice). Sudety Zackodnie: Letzner, 1871, 1889 (Jelenia Gora Basin). 
Sudety Wschodnie: Letzner, 1871, 1889 (Klodzko Basin). Beskidy: Reitter, 1878. Beskid 
Zachodni: Wachtl, 1870 (distr. Zywiec: Zywiec), Letzner, 1889 (distr. Cieszyn: Ustrori), 
Pawlowski, 1967, 1968 (distr. Sucha Beskidzka: Barancowa, 690 m above sea level). Beskid 
Wschodni: Trella, 1925 (vicinity of PrzemySl). 

Apart from the localities mentioned above, I have the following data on 
the distribution of the species in this country, which are based on the collection 
of mature specimens deposited chiefly in the Institute of Zoology, Polish Aca¬ 
demy of Sciences, Warszawa, and in the Institute of Systematic and Experi¬ 
mental Zoology of the Polish Academy of Sciences, Krakow: 

Pobrzeze Baity ku: Wieliszewo, distr. Slupsk; Koszalin. Pojezierze Pomorskie: Smolniki, 
distr. Ilawa. Pojezierze Mazurskie: Augustdw. Nizina Wielkopolsko-Kujawska: L^czyca. 
Nizina Mazowiecka: Szczytno distr. Sochaczew; Grodzisk Mazowiecki; distr. Pruszkdw: 
Lubiec, Sierakbw, Zbikow; distr. Nowy Dw6r Mazowiecki: Nowe Budy, Zamosc, Dziekandw 
Lesny, Sadowka, Zegrze; periphery of Warszawa: Natolin, Lazienki, Bielany, Wawer, Rado6c; 
distr. Wolomin: Drewnica, Zielonka, Pustelnik, Czarna Struga, Klembow, Urle; D§be 
Wielkie, distr. Minsk Mazowiecki; distr. Piaseczno: Skolimow, Chojndw, Stefanow. Puszcza 
Bialowieska: National Park. Sl^sk Dolny: distr. Sroda ^lq,ska: Szymandw, Ujazd Dolny, 
Wrocislawice. ^lq,sk Gorny: Chelmek, distr. Chrzandw — May 15, 1898, 60 specimens on the 
ground coll, by S. Stobiecki. Wyzyna Krakowsko-Wieluhska: periphery of Krakow: Bielany, 
Sikornik, Wolski Las, Panienskie Skaly, Mogilany, Przegorzaly, Zwierzyniec. G6ry Swi^to- 
krzyekie: Swi^ty Krzyz Mt. about 550 m above sea level. Wyzyna Lubelska: Agatowka, 
distr. Kramnik. Roztocze: Zwierzyniec, distr. Zamos6, Smoryn, distr. Bilgoraj. Nizina Sando¬ 
mierska: Niepolomice Primeval Forest; Klaj, Grodkowice, distr. Bochnia. Sudety Zachodnie: 
Bialy Karnieh, distr. Walbrzych, G6ry Kaczawskie, Wielka Sowa Mt; Jelenia Gora Basin; 
Karkonosze Mts. (zone of forests). Beskid Zachodni: Cieszyn; Lapanow, distr. Bochnia; 
distr. Krak6w: Swoszowice, Soboniowice, Libertdw, Zakrzow; Glogoczdw, distr. MySlenice; 
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distr. Limanowa: Pogorzany, Szczyrzyc. Kotlina Nowotarska: Zakopane; Poronin, distr. 
Nowy Targ. Beskid Wscliodni: Przemysl. Bioszczady: Habkowce, distr. Lesko; Ustrzyki 
Gorne, Zatwarnica, distr. Ustrzyki Dolne; Zukow range, about 700 m above sea level; Otryt 
range, about 800 m above sea level. Pieniny: Kras; Valley of the River Potok Pieninski; 
Trzy Korony, about 850 m above sea level. 



Map 1. Trixagus dermestoides (L.), verified places of collection in Poland. 

The distribution of the localities, mentioned above, shows Map 1. From the 
given map it is clear that the species occurs everywhere in Poland in lowland 
area and in lower situation of mountains (up to 800 m above sea level). 

Outside Poland, the following data are available from our collections: 

Russian S.F.S.R.: Lisij Nos near Leningrad, May 11 , 1958, 1 specimen, coll, by R. Bie- 
lawski; vicinity of Moskva, August 6, 1968, one larva and several pupae, coll, by B. Bura- 
kowski. 

Ukrainian S.S.R.: near Borscev, May 17, 1939, 3 specimens, coll, by Sz. Tenenbaum; 
near ZaleS6iki, June 26, 1921, 1 specimen, coll, by S. Stobiecki. 

Hungary: S&tor hegys6g, Istvankut, May 30, 1957, 13 specimens, coll, by B. Bu- 

RAKOWSKI. 
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Rumania: Sinaia, 800 m above sea level, July 2-6, 1957, 3 specimens, coll, by B. Pi- 
sarski ; July 2, 1959, 5 specimens, coll, by R. Bankowska. 

Bulgaria: Makedonija, Petrie, June 12, 1959, 1 specimen, coll, by R. Bielawski; 
Sofia-Knjazevo, September 5, 1959, several larvae, coll, by B. Burakowski. 


Bionomics 


In the literature few data are available on the bionomics of the Throscidae. 
Sparse and fragmentary observations are related chiefly to mature stages, and are 
limited to the date and place of finding. 

The adult. Gylleniial (1808) states that Trixagus dermestoides (L.) inhabits 
oaks. Stephens (1830) has taken the species in old oaks and in gravel-pits. 
Westwood (1839) has always found it (and somewhat abundantly) in sand-pits. 
Reitter (1878) collected it on leaves of alder-tree. The species has also been 
taken by Lloyd (1940) on some ground patches at the entrance to rabbit 
burrows. Tree and bush on moulder soils are given by West (1940) as a typical 
habitat; he found the species in Denmark on herbs of low growth from June 
to August. 

There are few published data as regards the habitat of the species in Poland. 
Some authors such as Wachtl (1870), Kotula (1873) and Lgocki (1908) have 
taken the species on grasses from the low countries. According to Geriiardt 
(1910) it occurs in Silesia both in upland and lowland; he mentions shrubs and 
herbs as finding sites. I have catched adults by sweeping in spring and early 
summer from low herbs under trees in overshadowed places, and even more so 
on outskirts of woods or glades and in shallow hollows. In early spring and aut¬ 
umn I have collected the beetles by sifting humus layer and fallen last-year 
rotting birch and alder leaves. Sometimes in flood debris single specimens were 
found; flight at the artificial illumination was observed on August 21, 1965. 
Hibernating specimens in earthen cell were collected by analysis of the soil 
samples taken from places near stump of a tree to the depth of 20 cm. Also 
I have reared numerous adults from larvae and pupae found in samples, and 
I have collected simple adults even in winter under bark of tree. 

The mobility of the adults is surprising. They are swift runners and strong 
flyers. Interesting, however sometimes, are contrary data given by some authors 
as regards the leaping power of adults. Hoffman and al. (1803) give an accurate 
description of leaping of Trixagus dermestoides (L.). Illiger (1807) and Gyllen- 
hal (1808) also maintain that the species possesses the capacity of leaping. 
Latreille (1804), Lacordaire (1857) and Leconte (1861), however, main¬ 
tained opposed views. Of the same opinion is Westwood (1839), who studied 
this problem; he says “I have never, however, observed it to possess such a 
saltorial power”. Kiesenwetter (1858), according to his own observation, 
mentions a low leap of the species. Similarly Blanchard (1917) reports a feeble 
leaping capacity in species of Trixagus Kug. and Aulonothroscus Horn. Accord- 
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ing to Crowson (1955) the species of the Throscidae are not able to “clink”. 
I have been able to verify the above represented opinions, and I have also myself 
observed often the leaping of Trixagus dermestoides (L.). These beetles become 
extremely compact when disturbed (Fig. 24), being able to retract their antennae 
and legs and they may remain motionless for some time. The imagines possess 
a remarkable capacity for leaping when lying on their back after the manner 
of the Elateridae , however, the jump is not so high. It is a self-evident truth, 
that the mechanism of leaping occurs in the Throscidae , and is connected with 
the considerable mobility of the articulation between the prothorax and the pos¬ 
terior part of the body. It appears as a straightupward hop accompanied by 
a clicking sound in consequence of sudden stroke of prosternal inter-coxal process 
into the mesosternal fossa. Adults of Trixagus dermestoides (L.) lying on the back 
leap unwillingly at first, then try to turn at normal position by the seizure of 
substratum by its legs, but failling to do this, the beetle retracted its appendages, 
bends upward its body between prothorax and mesothorax, and rapidly strikes 
its prosternal process into the mesosternal fossa, at that time the beetle executes 
the sudden jump in a straightupward motion, and in the end the specimen falls 
normally on its legs. Sometimes, however, falling again on their back, the beetles 
may repeat leaping several times up to assumption of normal position. 

The food. It is unknown, whether the adults subsist on the same food as 
larvae, but Stammer (1933) states that imagines have two pairs of mycetomes, 
which contain three forms of symbiotic microorganisms. Mycetomes are placed 
in fat-body. Anterior pair of mycetomes contains globose and oblong-oval 
bacteria, while in the posterior one long, thread-shaped bacteria are found. 
Unknown is the way of transport of symbionts during metamorphosis. 

The mating. During a study of the bionomics of Trixagus dermestiodes (L.), 
it was noticed that the way of courtship and of mating is a specific phenomenon. 
The copulation only in this species, however, appears to be known. Verhoeff 
(1895) gives a detailed account of the mating of this species; he observed this 
sex act near Bonn (F.R.G.) in the evening at G.30 h. on May 28, and I have 
lately also been able to observe the courtship ritual, and the mating of adults 
emerging in early spring. All field and laboratory observations were made 
between 8th and 20th April. 

The males of the species may be separated from females by the presence 
of long setae on the posterior part of elytra; these setae are usually concealed be¬ 
low the elytra in inactive condition, and may have been considered as aids to as¬ 
sist the male during courtship and mating. The mating of Trixagus dermestoides 
(L.) much differs from the sex act of other beetles, at which usually the typical 
copulation occurs with the male firmly mounted with his venter on the dorsum 
of the female. In contrast to this type of copulation, the male of T. dermestoides 
(L.) is not placed on back of the female, and not clasps the female with its legs, 
but always stands with its legs on the substratum, drawing its body obliquely 
and a little behind to female. Before the mating the male may walk around the 
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female briskly. Since males are larger than females, their abdomen is much con¬ 
vex, and in order to intromit, the posterior end of the male must been nearly 
lateral and somewhat behind to the apex of the abdomen of the female. I observed 
the male many times during mating placed on the left side of female, much 
rarer in the right situation, whereas Veriioeff (1895) has only once recorded 
the male mating in the left-side position. During mating the female is usually 
quiescent, its antennae are commonly slant and legs are held close to the body. 
The male then mounts the female tapping its elytra and prothorax with its 
vibrating elytra and wings. The amplitude of the vibration of the wings is smaller 
than of the elytra. The function of tapping is to stimulate the female at close 
range or in actual contact during mating. The posterior abdominal segments of 
the male would be curled dorsally to a great extent, and further curved ventrally 
to reach the apex of the abdomen of the female, these were extruded about one- 
quarter of the body length. If the female has been sexually stimulated, genital 
plates are opened and successful mating does occur. Field and laboratory obser¬ 
vation shows that this ritual does always occur. 

I observed a single mating in a mixed forest near Warszawa after sunset 
on April 20, 1958. Mating occurred on a stump of alder-tree. In mid-May of 
1960, I saw specimens running and mating on dry twigs on the ground. In my 
laboratory male beetles mated readily and would even repeat copulation several 
times. One male placed with female in a narrow glas-tube was seen to mate 
three times during ten minutes, and ten times over a six-hours period. The copu¬ 
lation lasted from 50 seconds to 5 minutes, and was observed to occur commonly 
at different time of the day. Mating takes place more readily at warm tempera¬ 
tures. The lowest temperature at which mating was observed was 12°C. 

Oviposition was not observed although it probably begins in the spring 
and often continues through the summer period, because the younger larvae 
(length of body 1.2 to 3.5 mm) were found in the field from the end of August 
to November. The narrow and elongated ovipositor suggests an adaptation 
to lay down eggs in soil close to litter between thick roots near stump of tree. 

The early stages. The descriptions of immature stages are lacking. Accord¬ 
ing to Hellwig (Gyllenhal 1808) the metamorphosis of the species takes 
place in oak trees. Stephens (1830) likewise regards the larvae of the species 
of the genus Trixagus as lignivorous, and the mature specimens are generally 
found beneath bark of tree. Henriksen (1913) reports that the larvae of Trixa¬ 
gus sp. live in earth, and in Denmark pupation takes place in May, the adults 
emerging in June. West (1940) reports the larvae of T . dermestoides (L.) found 
in great quantities from mole-hill, they were taken on April 5, but in laboratory 
one pupa only was obtained from larva on May 12, and the imago emerged 
on June 9. 

I succeeded to observe all stages in the field, and in my laboratory to rear 
imagines from a certain number of collected larvae and pupae. The larvae have 
been taken chiefly at depths between 5 and 20 cm. The larvae are soil inhabitants, 
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apparently preferring relatively moist situations. The sort of soil may not 
have a greater significance: specimens were found in sandy, loamy, mouldery, 
and peaty soils, but always near stump of tree, and usually just under the litter. 
Sometimes the larvae have been collected in greater abundance. I found one time 
about 200 larvae between two thick roots of elm-tree, much numerous specimens 
were near stump. Older larvae were reared in the laboratory in glass tubes 
12x60 mm filled in 2/3 with sterilized sand moistened with 10% of water 
by weight, and plugged by scroll of cotton-wool. Besides larvae were reared in 
glass jars of one-litre capacity, containing sand, clay or moulder soil with mycor- 
rhizal roots samples. For observation artificial cells were made on jars periphery 
in one-half its height. 

The larvae were inactive, usually resting among soil and bits of roots. 
They fed on the external stratum of ectotropliic mycorrhizal roots of birch 
(Fig. 4), beech, elm, and even pine. Appendages of moutn, particularly the 
mandibles indicate, that the larva feeds rather upon juices of mycorrhizal roots, 
than upon the more solid tissues of roots. Considering on indigency of dietary, 
it seems that both larva and imago remain in endosymbiontic relations with 
bacteria, agglomerations of which may be observed as a white fat-body on the 
sides of the alimentary canal. 

Life-cycle is usually completed in two years. It is probable, under exceptional 
atmospherical conditions, that the larval period would be prolonged by an 
additional year. The larvae are usually sluggish and may make only short 
horizontal and vertical migrations. Several larvae taken on September 4, 1960, 
and reared in laboratory in artificial cells, have not left out their sites until 
May 1961, when were obtained some pupae, and in June 1961 emerged images, 
which remained yet in pupal chambers until Dezember 1961. Other larvae 
journeyed over up to 30 mm in period from September 18 to September 29. 
In moulting period the larvae moved in space by snakely way. Pupation 
takes place in oval chamber that has been prepared earlier by the larva. The 
earthern cell measuring about 7 mm by 3 mm, and is formed from 3 to 20 cm 
below the soil surface, usually in the compact soil just below the humus layer. 
In pupal cell the larva is arcuate, before pupation its straightened. The pupa 
in chamber turns round longitudinal axis of the body. The pupal pe¬ 
riod lasts seven to about twenty days. The duration of pupal stage in field 
is 7 to 10 days in the first part of August, and from 12 to 18 days in October. 
The pupae have been found most aboundantly in the second half of September. 
However, in my laboratory I reared pupae from larvae already in March, and 
subsequently from April to October. 

Overwintering. The newly developed adults spend the winter commonly 
in their pupal cell and emerge the following spring, but occasionally emerge 
during the autumn months if the weather is mild, and then specimens sometimes 
nay disperse and overwinter under the bark of tree, in litter, and under 
eaves or mosses. I found the hibernating larvae on November 4 and 19, 
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December 2, and Februar 4; these were in the soil at a depth of 5-20 cm. 

Predators. Wireworms: Athous subfuscus (Mull.), Dalopius marginatus (L.) 
and Ectinus aterrimus (L.) were observed in Kampinos Forest as principal pre¬ 
dators of larvae and pupae of discussed species. These predators lived chiefly 
in humus layer, and they usually had not penetrated the deeper layer of barren 
soil, just for that reason in the depth of 15-20 cm larvae of Trixagus dermesto- 
-ides (L.) were less damaged. According to Stammer (1934, 1955) a parasitic 
Nematode, Bradynema trixagi Wachek inhabits the body of some imagines; 
in female the parasite fills completely the egg-calyx. In breeding the lower fungi 
were often mortality factor. 


Collecting and rearing data 


Poland. Kampinos Forest, Dziekanow Le£ny, distr. Nowy Dwor Mazowiecki, April 5, 
1959; in birch forest with an alder-tree admixture, several imagines in litter, copulate in 
laboratory on April 8-11. Same locality and habitat as above, May 15, 1960; just under 
the litter in humus soil and between mycorrliizal roots near stump of birch a depths between 
5 and 20 cm — 30 larvae, part of which were reared in laboratory in humus; 2 pupae taken 
out June 13, 10 pupae July 16, 1960. Same place, June 1960; several larvae, from which 3 
pupae taken out July 3-10, 17 pupae July 27, 3 images emerged August 13, 1960. Same place, 
July 17, 1960 — 8 larvae and 2 pupae; August 15, 1960 — 1 larva and 5 pupae; September 4, 
1960 — in earth sample of four-litre capacity, one mature larva of length 5.0 mm from which 
pupa taken out May 22, 1961, imago emerged June 23, reared until December 2, 1961; several 
larvae, 1.2-3.5 mm long, two larvae moulting on 7 and 27, September 1960; September 
18, 1960 — 11 mature larvae, 9 jounger larvae, length of body 2.5-4.0 mm. Same locality 
and place, April 9, 1961, several imagines, reared in laboratory copulating on following day; 
several hibernating larvae and imagines in their pupal cells have been found on November 19, 

1961, December 2, 1962 and Februar 4, 1966. 

Distr. Nowy Dw6r Mazowiecki: Sierakow, September 18, 1960, in soil near birch, 26 
larvae. Sam© locality, October 1, 1960, 12 larvae, 6 of which reared in laboratory, prepupae 
and pupae observed May 25, 1961, and immature imagines June 23, these were in pupal 
cells until October 17, 1961. Sadowka, October, 22, 1961, 23 mature, arcuate larvae in earthen 
chambers. Nowe Budy, April 23, 1962, 28 larvae, in laboratory part of which pupated June 1, 

1962. Wywrotnia G6ra, October 1, 1966, a few larvae and one pupa, from which imago taken 
out October 15, 1966. Zamo6c, distr. Nowy Dwor Mazowiecki, October 15, 1967, several 
larvae and one pupa, imago emerged October 28, 1967. 

Warszawa-Bielany, September 11, 1960, in leafy forest adjoining alders stands, between 
two large roots of big stump of alder-tree, in loamy soil at depths from 2 to 20 cm below the 
soil surface — over 180 larvae accompanied by one pupa and 3 soft, immature imagines. 
Same locality and habitat, April 13, 1961, several imagines in litter, in laboratory observed 
the mating on April 15 and 17, 1961. 

Klembdw, distr. Wolomin, March 27, 1966, in pine forest witch a birch admixture, 
between mycorrhizal roots of pine, in dark brown soil, 1 larva. Same locality and place. 
May 2, 1966, 14 larvae. Same place, August 23, 1968, in sandy soil, several larvae, one im¬ 
mature imago, sex pupae, from which four imagines emerged September 4, 1968. 

Mountains G6ry Swi^tokrzyskie, Swi^ty Krzyz Mt., October 27, 1968, in mixed forest, 
between mycorrhizal roots of beech, in mould soil, 5 last stadium larvae, from which 2 larvae 
reared, imagines emerged June 4, 1969. 
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Bulgaria: Sofia-Knjazevo, September 5, 1959, in a birch grove clearing, 11 larvae have 
been found in clayey soil at a depth about 3-5 cm near stump of birch; 8 larvae brougth to 
Warsaw on September 12, 1959, and reared in laboratory in the clay, one pupa observed 
from April 30 to May 22, 1960, the imago emerged on May 23, 1960. 

Russian S.F.S.R.: vicinity of Moskva, August 6, 1968, in mixed forest, between two 
large roots of birch in loamy soil with sand admixture; one larva and several pupae with 
exuviae of larvae, in laboratory 10 adults emerged September 15-24, 1968. 

All material above mentioned leg. et cult. B. Burakowski. 


Notes on the taxonomic rank of the Throscidae 


The affinities of the Throscidae formerly have been doubtful. Some taxo¬ 
nomists were placing them near to, or with the Elateridae, some with the JDerme- 
stidae or Byrrhidae, others amongst the Eucnemidae. As a separate family the 
Throscidae was established by Wollaston (1854). Many entomologists, basing 
exclusively on adult characters, divided the family into two subfamilies: Thros- 
cinae and Lissominae. These are, however, well marked groups and so different 
from each other that should be given a family rank. This conclusion is strength¬ 
ened by both adult and early instar characters. 

The two families may be characterised as follows: 

1. Adult: Body feebly rugose-punctate, matt, covered with modei'ately long, 
suberect dense hairs. Antennae not serrate, except last three segments if 
they form a club, and not turned in repose, but received in long grooves 
on prosternum (Fig. 27). Mandibles (Fig. 25) internally weekly sclerotized, 
witn a simple apex, and without penicillus. Prosternum in front with a short, 
truncate chin-piece (Fig. 27). Grooves of propleuron for reception of antennae 
shallow and long, extending almost to posterior angles of prothorax. Tro¬ 
chanters of front legs short. Tarsal segment 1-3 without pulvilli below, 
fourth segment with short membraneous lobes beneath (Fig. 28). Wings 
(Fig. 26) with dark long spots; closed radial cell and radio-medial cross¬ 
vein lacking. Basal-piece of the aedeagus (Fig. 33) well developed, its length 
greater or equalling that of parameres. Basal part of the median lobe 
produced into two long median struts. Hemisternites of ovipositor (Fig. 32) 
with conspicuous styli on the apex. Bursa copulatrix with processes (Figs. 
30, 31) in shape of annular ring. 

Larva : Body spindle-shaped, plump and fleshy, feebly sclerotised. Head 
much reduced, its width of full-grown larva is only about half that of 
prothorax. Anterior margin of frontoclypeal region without nasale (Fig. 5). 
Mandibles blunt, bitting outwardly, without retinaculum and penicillus 
(Fig. 7). Prothorax on ventral surface with trapezoidal prosternal area, 
and a pair of separate rod-shaped scleromes (Fig. 13). Legs very short, 
weak, finely setose (Fig. 12). Spiracles of apnular-biforous type (Fig. 11). 
Abdominal mediotergites without subovate patch and prickles (Fig. 2). 
Ninth abdominal segment coniform, with short, blunt, very small upward- 
directed horns (Fig. 14). 

Pupa: Body weekly setose. Antennae claviform (Fig. 18). Prothorax 
and abdominal segments without styli (Fig. 16). Ninth abdominal segment 
provided posteriorly with two short acuminate cerci (Figs. 20-22) . . . . 

. Throscidae. 
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—. Adult: Body polished and brillant, sparsely hairy (Fig. 34). Antennae 
serrate, turned in repose (Fig. 35). Mandibles (Fig. 36) well sclerotised, 
with two teeth on apex and scarce penicillus ventrally. Prosternum in front 
with a distinct, convexed chin-piece (Fig. 35). The prothoracic pouches 
for reception of antennae very deep. Trochanters of front legs very long. 
Tarsal segments 1-4 with long pulvilli below (Fig. 38). Wings (Fig. 37) 
with radial cell and radio-medial cross-vein, dark long spots lacking. 
Basal-piece of the aedeagus (Fig. 41) weakly developed, its lenght smaller 
than one of parameres. The basal part of the median lobe with short, semi- 



Figs. 34-41. Drapetes bigwttatus (Pill.), imago: 34 — dorsal view: 35 — head and prothorax, 
ventral view; 36 — right mandible; 37 — wing; 38 — tarsus and apex of tibia; 39 — ovi¬ 
positor; 40 — process in bursa copulatrix; 41 — aedeagus. 
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circle plate. In ovipositor the hemisternites (Fig. 39) with reduced styli 
on the apex. Bursa copulatrix with trident processes or teethed strobite 
(Fig. 40). 

Larva: Body hard-skinned, elongate cylindrical, slightly flattened, w T ell 
sclerotised. Head great, its width about equal one of prothorax. Anterior 
margin of frontoclypeal region with well developed, unidentate nasale 
(Fig. 42). Mandibles acuminate, biting inwardly, with ax-shaped retinacu¬ 
lum and scarce penicillus on inner face (Fig. 43). Prothorax on ventral sur¬ 
face with a triangular prosternal area and a long claviform intersternite 
sclerite (Fig. 44). Legs long, well developed, covered with spine-like setae 



Figs. 42-48. Drapetes biguttatus (Pill.). 42-46 — mature larva: 42 — frontoclypeal region, 
dorsal view; 43 — right mandible, ventral view; 44 — prosternal area; 45 — VI-IX abdo¬ 
minal segment, lateral view; 46 — left leg of mesotborax, anterior aspect. 47, 48 — pupa: 
47 — prothorax; 48 — last abdominal segments, dorsal view. 
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(Fig. 46). Spiracles of biforous type. Second to sixth abdominal medioter- 
gites with a subovate patch covered with prickles (Fig. 45). Ninth abdominal 
segment with subcircular caudal notch and bifide, short urogomphi; inner 
prongs projecting either toward each other, outer prongs corniform, project¬ 
ing caudally and curving slightly inward (Fig. 45). 

Pupa: Body without vestiture. Antennae long, moniliform. Prothorax 
with six styli (Fig. 47). Third to sixth abdominal segments with a short 
stylus on each side. Ninth abdominal segment provided posteriorly with 
four long cerci (Fig. 48). Lissomidae. 

Both these families belong to the superfamily Elateroidea, which comprises 
five families, the Eucnemidae, Elateridae, Cebrionidae, Perothopidae and Cero- 
phytidae. Immature stages of two last ones are unknown (Crowson 1955). 
The Throscidae and the Lissomidae are very distinct from the others families 
of Elateroidea. They are better defined on larval than on adult characters. 

Both adults and immature stages of the Lissomidae (Burakowski 1973) 
are similar to those of the Elateridae. The larvae distinguished by the claviform 
intersternite on prosternal area, and several prickles on abdominal mediotergites; 
while adults have tarsal segments 1-4 with adhesive lobes below and very 
deep prothoracic pouches. The structure of wings and aedeagus suggest an 
elateroid affinity. The family is probably more primitive than Throscidae, 
showing affinities with the primitive Elateridae. 

The Throscidae are easily separable in the larval stage from the other fami¬ 
lies of Elateroidea, by having large basal articulating membrane of antenna, 
and blunt mandibles bitting outwardly, by reduced legs, and by having processes 
on rod-shaped scleromes on venter surface of prothorax, while the adults do 
not have the radial cell and radio-medial cross-vein. The Throscidae resemble 
the Eucnemidae. Their relationship is based in larval stage on the form of the 
soft, fleshy body, on the reduction of mouth parts and the presence a pair 
rod-shaped scleromes on ventral surface of prothorax; the pupae have a similar 
setosity The Throscidae and the Eucnemidae represent, of course, the more 
highly specialized forms of the Elateroidea. 

Author’s address: 

Instytut Zoologii PAX 
ul. Wilcza 64. 

00-679 Warszawa, Poland. 
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STRESZCZENIE 

[Tytul: Kozwoj, rozmieszczenie i srodowisko Trixagus dermestoides (L.) wraz 
z uwagami o Throscidae i Lissomidae ( Coleoptera , Elateroidea)] 

Praca jest oparta na materialach wszystkich. postaci rozwojowycli Trixagus 
dermestoides (L.) zebranych przez autora gtownie w Polsce; nieliczny material 
larw i poczwarek uzyskano w czasie badan terenowych w okolicy Sofii i Moskwy. 
Przeprowadzone hodowle laboratoryjne oraz obserwacje w terenie pozwolily 
autorowi uzyskac szereg danych bionomicznych. 

Podano dokladne opisy dotycliczas nieznanej larwy i poczwarki, omowiono 
zewn^trzn^ morfologi§ postaci dojrzalej uwzgl§dniajg>c przy tym dymorfizm 
plciowy. Prac§ zilustrowano licznymi oryginalnymi rysunkami. Przy charakterys- 
tyce rozmieszczenia procz wlasnych materialow posluzono si§ danymi z prac 
systematycznych i faunistycznych. W cz^sci bionomicznej pracy przedstawiono 
ekologi$ zbadanego gatunku. W odniesieniu do postaci dojrzalej omowiono prze- 
zimowanie, zdolnoSd skakania w gor§ w przypadkn ulozenia chrz^szcza na grzbie- 
cie, endosymbioz§ z bakteriami, sposob i przebieg kopulacji. W odniesieniu do 
larw autor omawia icli Srodowiska glebowe, ruchliwo^, odzywianie, przezimo- 
wanie, przeobrazenie oraz czynniki ograniczaj^ce ich rozwoj. Ponadto podano 
metod§ hodowli oraz jej przebieg w warunkach laboratoryjnych. 

W koncowej cz?Sci pracy autor zamieszcza uwagi o stanowisku i randze 
Throscidae w ukladzie systematycznym, nadto podaje charakterystyk§ dwu 
rodzin w nadrodzinie Elateroidea , to jest Throscidae i Lissomidae , dawniej l^czo- 
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nyclx jako podrodziny w Tliroscidae. Charakterystyka ta oparta jest na cechach 
morfologicznych wszystkich postaci rozwojowych dwn przedstawicieli wymie- 
nionych. rodzin, a mianowicie Trixagus dermestoides (L.) oraz wczeSniej (Bura¬ 
kowski 1973) opracowanego gatunku — Drapetes biguttatus (Piller). 


PE3IOME 

[3aniaBHe: Pa3BHTHe, pacnpocrpaHeHne h cpeAa Trixagus dermestoides (L.) h 3aMeTKH 
o Tliroscidae h Lissomidae ( Coleoptera , Elateroidea )] 

B HacToamew paGoTe aBTop paccMaTpnBaeT pe3yjibTaTbi nccjieAOBaHHH HaA Mop- 
(JjojiorneH, pacnpocTpaHeHHeM h Ghohomhch Trixagus dermestoides (L.) 3aTeM AaeT 
xapaKTepHCTincy Throscidae h Lissomidae , paHbiue coeAHiuieMbix xax noAceMencTBa 
b Throscidae . PaGoTa onHpaeTca Ha MaTepnajiax Bcex CTa/uiH pa3BHTHR coGpaHHbix 
aBTopOM rjiaBHbiM o6pa30M b Ilojibme; HeGojibiuoH MaTepnaji jihhhhok h xyxojiox 
npHoGpeTeHo bo BpeMR nojieBbix HCCjieAOBaHHH b oxpecTHOCT5ix Co4>hh h Mocxbbi. 
no oTHOHieHHio k Lissomidae oimpajmcb Ha paHee (Burakowski 1973) oGpaGoTaHHOM 
BHAe Drapetes biguttatus (Piller). IlpoBeAeHbi jiaGopaTopHbie BbipamnBaHHH h HaGjno- 
AChhh b nojie no3BOJiHjiH aBTOpy nojiyHHTb p«A Ghohomhhcckhx arkhlix. 

npHBeAeHbl TOHHbie OnHCaHHR HeH3BeCTHOH AO CHX nop JIHHHHKH (pnc. 1-15) H Ky- 
kojikh (pnc. 16-23). OGcy^ACHO HapyxcHyio Mop^ojionno 3pejioii ocoGh (pnc. 24-33) 
yHHTbiBaa npHTOM nojieBOH AHMop(j)H3M. ripn xapaxTepncTnxe pa3npocTpaHeHHR xpoMe 
coGcTBeHHbix MaTepnajioB Hcnojib30BaHo AaHHbie H3 CHCTeMaTHHecxnx h (JiayHHCTH- 
necKHX paGoT. Yxa3aHO xpaTXo mctoa BbipamnBaHHR h ero pa3BHTne b jiaGopaTopHbix 

yCJIOBHHX. 

H3 aHajiH3a coGpaHHoro h BbipamHBaHHoro MaTepnana h HaGjnoAeHHH Trixagus 
dermestoides (L.) nojiyneHo cjieAyiomHe GnoHOMHHecxne AaHHbie: 

1. Bha b riojibiue 3aceji«eT noxpbiTbie AepeBbaxw HH3HHHbie paiioHbi h noAropb* 
Ao npw6jiH3HTeAbH0 800 m HaA yp. m. 

2. B3pocju>ie ocoGh no 3HMOBxe noABJiaioTCH b anpejie hjih b Hanajie Man. Mohcho 
T orAa hx BCTpeTHTb b noACTHJixe, cpeAH onaBinnx jincTbeB, Ha TpaBax h xycTapHnxax, 
a Taxace Ha cyxnx BeTxax jieacamnx Ha 3eMJie. 

3. )KyXH npOHBJIBIOT 3HaHHTejIbHyiO nOABHHCHOCTb. Ohm HBJIHIOTCH JieTyMHMH h npn 
yjioxceHne Ha cnnue cnocoGHbi npnraTb BBepx, hto GbiJio noA»epaeMoe MHornMH bbto- 
paMH. npbDKXH coBepmaioT cnocoGoM noxoxcnM xax y Elateridae. )Kyx Heoxorao npn- 
raeT h CHanana nbiTaeTca nepeBepHyTbca npn noMomn hot, uenjiflacb xoroTxaMH cyG- 
cTpaTa, htoGbi npHHRTb HopManbHoe nojio)xeHHe. OGbiHHO Ha ropH30HTajibHoii a oco- 
GeHHo rnaAXOH noBepxHOCTH 3 to eMy He yAaeTca no noBOAy Gojibuioh BbinyxjiocTH 
Tena h xopotxhx hot, TorAa oh noA^xnMaeT Horn, BbirnGaeT Teno BBepx b nyHXTe coe- 
AHHeHHH nepeAHerpyAH co cpeAHerpyAbio, 3aTeM BHe3anHO yAapaeT otpoctxom nepeA- 
HerpyAH b RMxy Ha cpeAHerpyAH, BCjieACTBHe Hero acyx Heo)KHAaHHO noAnpbirHBaeT 
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BBepx h oOepHyBuiHCb na^aeT Ha Horn. B cjiynae naAeHHa CHOBa Ha cnHHy oh bo3o6ho- 
BjineT nonbiTxy npbiacxa. 

4. 3haochm6ho3 c TpeMa BHAaMH 6aicrepHH 6biJi KOHCTampoBaH y HMaro (Stammer 
1933). ChmGhohtbi HaxoARTca b A»yx napax mhactomob noMemeHHbix b acnpoBOM Tejie. 
B ijHKjie pa3BHTHH cnoco6 nepeHouieHHR chmGhohtob ao chx nop Hen3BecTHbiH. 

5. KonyjiRAHH nponcxoAHT b anpejie h b Mae, OHa 3HaHHTejibHO oTAHHaeTca ot 
K onynHUHH y Apyrnx acyxoB, y KOTopbix BooGme caMeij ycaacHBaeTca Ha cnnHe caMKH. 
CaMeu Trixagus dermestoides (L.) bo BpeMa hoaoto axTa HaxoAHTca Ha oahom ypoBHe 
c caMKOH, name no ea acboh CTopoHe, Hancxocb h hcmhoto no3aAH. ripouecc xonyAaijHH 
y 3Toro BHAa oneHb xapaxTepHbin. CaMxa oGmhho chaht HenoABHacHo, 3aTo caMeu 
pacnpHMnaeT xpbiAba koco no GoxaM, uinpoxo oTXAOHaeT HaAKpbuiba, KOTopbiMn bhG- 
pnpya yAapaeT n raaAHT HaAKpbiAba caMXH. no Been BepoaTnocTH AacxaHHe AJiHHHbiMH 
BonocxaMH Ha xoHije HaAxpbiAHH yMeeT b noAOBOM aKTe CTHMyAHpyiomee BAHAHne 
na caMKH. KonyjumnH MoaceT nponcxoAHTb HecxoAbXo pa3 n xaac amh pa3 ajihtca ot 
H eCKOJIbKHX ACCHTKOB CexyHA AO nflTH MHHyT. 

6. ilmja 6biAH Bepoarao oTXAaAbiBaHbi bcchoh h actom, Tax xax MOAOAbie ah- 
hhhkh AJiHHbi ot 1,2 ao 3,5 mm HaxoAHAOCb ot xomja aBrycTa AO HOaGpA. 

7. JIhhhhkh 3aceAaioT yMepeHHO BAaacHyio noHBy necnaHyio, TAHHHCTyio hah ne- 
perHOHHyio, oGbihho hoa noACTHAKOH Ha rAyGmie ao 20 cm. 

8. JIhhhhxh xopMaTca Ha xopHax nopaaceHHbiH 3 xtotpo(J)hoh MHX0pH30H. Han- 
6oAee HaHACHo H3 b coceACTBe xopHeBOH men, oco6chho 6epe3, peace OAbx, 6yxoB h coceH. 
npoaBAaioT ohh oneHb Manyio noABHacHOCTb. 

9. IJhxa pa3BHTHa b oGmeM AByroAHHH. JIhhhhxh b B03pacre okoao 15 MecaueB 
b OnaronpHaTHbix ycAOBHax pacTyT ao 6 mm h abahiotca totobbimh x npeBpameHHio 
b aBrycTe-ceHTaGpe, b HeGAaronpHATHbix ycAOBHax hah npoHCXoAamne H3 ahu no3ace 
oTXAaAbroaHHbix MoryT acHTb ro a GoAbine h MoryT noaTOMy 3HMOBaTb AfiaacAbi. 

10. JlHHHHxa nepeA npeBpameHHeM ctpoht b noMBe xyxoAbHyio xaMopxy, o6bihho 
noA BepxHHM CAoeM neperHoa. B tom nepnoAe tcao ahhhhxh AyroBaTo corayTo. CaMoe 
MHoroHHCAeHHoe npeBpameHHe b oGmeM nponcxoAHT b aBrycTe, peace b ceHTaGpe, 
a ObiBaeT Aaace b oxTaGpe. CTaAHa xyxoaxn ajihtca ot 7 Aneii b aBrycTe h Hanaae ceH- 
TaGpa ao oxoao 20 ahch b oxTaGpe. 

11. 3peAbie ocoGh 3HMyioT b xyxoAbHbix xaMopxax, TOAbXo HexoTopbie ocoGh 
onycxaioT xaMopxn yace oceHbio h TorAa MoacHO HaxoAHTb acyxn ao BecHbi noA xopoil 
AepeBbeB, noA onaBuiHMH AHCTbaMH h b noACTHAxe. 

12. TAaBHbiMH BparaMH ahhhhox, a ocoGemo xyxoaox Trixagus dermestoides (L.) 
aBAaioTca XHmHbie ahhhhxh bhaob ceMencTBa Elateridae, cpeAH xoTopbix b noAbCxnx 
ycAOBHax xoHCTaTHpoBaHO : Athous subfuscus (Mull.), Dalopius marginatus (L.) h Ectinus 
aterrimus (L.). no hccacaobahhio CTaMMepa (Stammer 1934, 1955) B03pocAbie oco6h 
noABepraioTca aTaxaM napa3HTHHecxnx HeMaTOA Bradynema trixagi Wachek, xoTopbie 
y HexoTopbix caMox Trixagus dermestoides (L.) 3anoAHaioT ueAHXOM AaTepaAbHbie ah- 
UeBOAbl. B BblpamHBaHHK) GOAbUiyiO CMepTHOCTb BbI3bIBaiOT HH3UIHe rpnGbl, OCoGeHHO 
b ycAOBHax MaAOH BAaacHocTH h Bbicuien TeMnepaTypbi. 
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B KOHueBOH nacTH pa6oTbi noMemeHbi 3aMeTXH o MecTooGnTaHHH h paHre Throscidae 
h Lissomidae b CHCTeMaTnnecxoM yxAaAe. MHorne MopcJjOAorHHecxne npH3Haxn aeTxo 
BbiAejiflK)T 3 th ceMeftcTBa H3 HHCjia Apyrnx Elateroidea. XapaxTepncTHxa Tex ceMeftcTB 
yHHTbiBas CTa/jHa pa3BHTna npeACTaBjiaeTCH cjiejiyioiAHM o6pa30M: 

1. MMaro. Tejio MaTOBoe, CHaGaceHO AeAHxaTHbiMH MopiunnaMH h nyHKTaMH, 
a Taioxe rycTbiM BOAOcaHbiM noxpoBOM. Ychxh HenHAOBOAHbie c hckaiohchhcm 
Tpex nocjieAHHx hachhxob, xor^a ohh o6pa3yK)T 6yjiaBy, He 3aBepTbiBaioiUHeca 
bo BpeMa oTAbixa, ho yjioaceHbi b njienpajibHbix 6opo3Aax (pnc. 27). MaHAwOyjibi 
(pHC. 25) cjia6o cxjiepoTH3HpoBaHbi Ha BHyTpeHHOH CTopOHe, c oahhohhoh Bep- 
xyuixoH, 6e3 GaxpoMbi bojiockob npn ocHOBaHHio. FlepeAHerpyAKa (pnc. 27) b ne- 
peAHen nacTH c xopotxhm o6pe3aHbiM 6a3aAbHbiM cxjiepHTOM. IlponjieHpaAbHbie 
6opo3Abi HerAyGoxne h AJiHHHbie pacTarnBaiomneca iiohth ao 3bahhx yrjiOB nepeA- 
HerpyAH. BepTAyrn nepeAHHX Hor xoTopxne. Hachhxh jianox ot nepBoro a o Tpe- 
Tbero Ha HH3y 6e3 Tap3aAbHbix nyjibBHjm, neTBepTbin hjichhk c xopoTxoit nepe- 
noHHaTon AonacTMHKOH (pHC. 28). KpbiJiba c npoAOJibHbiMH, TeMHbiMH naTHaMH, 
Be3 3aMXHyTOH paAHaju>HOH aneHXH h paAHo-MeAHajibHOH ^khaxh (pnc. 26). Ea* 
3ajibHbiH cxjiepuT reHHTajiHH caMAa xoporno pa3BHHyTbw, ero AJiHHa 6ojibine hjih 
paBHHeTca AJiHHe napaMepoB (pwc. 33). Ea3a neHnca c A»yMa AJiwHHbiMH Gajion- 
xaMH. TeMHCTepHHTbi HHuexjiaAa c Goxobmmh oTpocTxaMH na Bepxymxax (pwc. 32). 
CoBoxynHTeAbHaa cyMxa c OTpocTxaMH b BHAe xoAen, (pHC. 30, 31). 

JlwHHHxa. TeAO BepeTeHOBHAHoe, xopeHacToe h MacncToe CAaGo cxjiepoTH3Hpo- 
BaHHoe. TojioBa CHAbHo peAHUnpoBaHa, ea uiHpHHa y B3pocjioH ahhhhxh paBHa- 
eTca okojio noAOBHHbi uiHpHHbi nepeAHecnHHXH. FlepeAHHH xpaii ao6hoh nAacTHHXH 
6e3 Ha3aAe (pwc. 5). MaHAnGyAbi c Tynoii BepxyiuxoH, c HapyacHbiM peacymHM 
xpaweM, 6e3 cpeAHero 3y6ua h xhctohxh bojiocxob (pwc. 7). FlepeAHerpyAb Ha hh- 
acHew CTopoHe c TpaneuneBHAHbiM npocTepHyM h napow oTAeAeHHbix ot ce6a cxjie- 
Pomob b BHAe pa3BeTbJieHHbix npyTHXOB (pnc. 13). Horn oneHb xopoTKHe, cAaGbie, 
AeAHxaTHO omeTHHeHHbie (pHC. 12). ^bixaAbua xoAbiieBO-AByAbipnaTbie. TeprHTbi 
6piouixa 6e3 nAacTHHox c xoAionxaMH (pwc. 1-3). ^eBaTbiw cerneHT 6pioujxa 
X0HyC006pa3HbrH, C XOpOTXHMH MaAbIMH OTpOCTKaMH oGepHyTbIMH X 3 a AH (pHC. 14). 
JlwHHHxa xcHBeT b noHBe Ha xopHax AepeBbeB nopaaceHHbix MnxopH30H. 

Kyxojixa. Tejio AeAnxaTHO omeTHHeHHoe. Ychxh GyAaBOBHAbie. FlepeAHerpyAb 
h cerMeHTbi Gpiounca 6e3 otpoctxob (pnc. 16). .IJeBaTbiH cerMeHT Gpiomxa b 3aAHew 

HaCTH C AByMa XOpOTXHMH 3aOCTpeHHbIMH OTpocTxaMH (pHC. 20-22). 

. Throscidae. 

— MMaro. Tejio niaAKoe h GAecTamee c cxynbiM BOAocaHbiM noxpoBOM. Ychxh nHAO- 
BHAHbie, cBepTbiBaiomneca bo BpeMa OTAbixa (pnc. 35). MaHAHByAbi (pnc. 36) CHAbHo 
cxAepoTH3HpoBaHbi, c AByMa: 3y6uaMH Ha Bepxyuixe h c GaxpoMOH boaocxob npn 
6a3e. IlepeAHerpyAxa (pHC. 35) b nepeAHeii nacTH c BbinyxAbiM bopothhhxom. IIpo- 
nAeHpaAbHaa rAyGoxaa aMxa aji» npaTaHHa ycnxoB. BepTAyrn nepeAHHX Hor A-JiHHHbie. 
Hachhxh Aanox ot nepBoro ao neTBepToro BHH3y c ajihhhmmh nepenoHaaTbiMH 
AOnaCTHHKaMH Tap3aAbHbIMH nyAbBHAABMH (pHC. 38). KpblAba C paAHaAbHOH 
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HHeifocoii h pa/jHO-MeAHajibHOH 5khjixoh, 6e3 pnoAOJibHbix TeMHbix hatch (pnc. 37). 
Ea3ajibHbiii cKJiepwT reHHTajiHH caMua cjia 6 o pa3BHT, ero AJiHHa MeHbiue ajihhm 
napaMepoB (pnc. 41). Ea3a neHHca c xopoTXoii nojiyxpyrjion njiacTHHXOH. reMHCTep- 
HHTbi AHuexjiaAa 6 e 3 6 oxoBbix otpoctxob Ha Bepxymxax (pnc. 39). CoBoxynHTejib- 
Haa cyMxa c oTpocTxaMH b BHAe uihiuox (pnc. 40) hjih Tpe3y6ueB. 

JlHHHHxa. Tejio xo)KaHHoe, UHJiHHApuHHoe, jierxo cnjiocHyToe cnnHo-GpiouiHO, 
oneHb cxjiepoTH3HpoBaHHoe. TojioBa Gojibinaa, ea uiHpHHa iiohth paBHaeTca 
uiHpHHe nepe^HecriHHKH. riepeAHHH xpan jioGhoh njiacTHHXH c xoporno pa3BH- 
HyTbiM 0AH03y6HbiM Ha3ajie (pnc. 42). MaHAHGyjibi c 3aocTpeHHOH Bepxynixoif, 
BHyTpeHKbEM peacymHM xpaeM, c xhctohxoh bojiocxob, cpeAHHH 3y6eu B BH JXC 
Tonopa (pnc. 43). IlepeAHerpyAb Ha hhhchch CTopoHe c TpeyrojibHOH nepeAHerpyA- 
xoh, pa 3 AejieHHOH cpeAHHHOH rojioBHaTow GajionxoH (pnc. 44). Horn AJiHHHbie 
xoporno pa3BHHyTbie, noxpbiTbie xojuohhmh meTHHxaMH (pnc. 46). ^wxajibua 
AByAwpnaTbie. TeprwTbi Gpiouixa ot BToporo a o mecToro c nojiyoBajibHbiMH 
njiacTHHxaMH noxpbiTbiMH xojiiOHxaMH (pwc. 45). fleBHTbiH cerMenT Gpiouixa c Bbi- 
pe30M Ha Bepxyuixe h po3BeTBJieHHbiMH xopotxhmh yporoM(J)aMH; BHyTpeHHHe 
BeTBH noBepHyrae x ce 6 e, HapyacHbie bctbh b BHAe poroB HanpaBJieHHbie XBepxy 
h jierxo 3arHyTbie x BHyTpH (pnc. 45). JlHHHHxa acHBeT b HCTjieBuiew ApeBecHHe 
AHCTseHHbix AepeBbeB. 

Kyxojixa. Tejio Haroe. Ychxh AJiHHHbie, neTxoBHAHbie. flepeAHecnHHxa c uiecTbio 
ot pocTxaMH (pnc. 47). CerMCHTbi Gpiouixa ot TpeTbero a o mecToro c xopoTXHM 
oTpocTXOM Ha xa^KAbiM 6 oxy. fleBATbin cerMeHT Gpiouixa b 3aAHew nacTH c ne- 

TblpbMfl AJIHHHbIMH OTpOCTXaMH (pHC. 48). 

. Lissomidae. 

CeMeiicTBO Lissomidae b npeACJiax ceMeucTB Elateroidea cocTaBJiaeT npoMeacy- 
TOHHoe 3BeHo MOKAy Throscidae h Elateridae. noxoacee CTpoeHHe jihhhhox h xyxojiox 
a Taxace xpbiJibeB h reHHTajiHH caMuoB Lissomidae , yxa 3 biBaeT Ha 6 ojiee 6jiH3xoe cpOA- 
ctbo c Elateridae , c KOTopbiMH cocTaBJiaioT Gojiee npHMHTHBHyio rpynny neM Throscidae . 
CaMbiMH 6jih3xhmh poACTBeHHHxaMH Throscidae ajibhiotch acyxn ceMeiiCTBa Eucnemidae : 
06 a 3th ceMeiiCTBa coctbbjiaiot oneHb Bbicoxo cneuHajiH3HpoBaHHbie rpynnbi cpeAH 
Elateroidea. 
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